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Sample No. 33 31 31 Sample No. 31 31 31
Analysis Point 13 40 55 Analysis Point 12 43 96
Si0, 64.80 59.02 53.55 Sio, 52.72 53.16 51.68
TiO, 0.00 0.00 0.00 TiO, 0.00 0.06 0.00
ALO; 22.12 25.53 29.00 ALO; 0.32 0.79 0.27
FeO* 0.39 0.23 0.46 FeO* 8.74 5.02 6.21
MnO 0.00 0.00 0.00 MnO 0.18 0.80 0.92
MeO 0.08 0.02 0.02 MgO 13.35 15.13 15.52
Ca0 294 126 o CaO 24.44 24.65 25.25
Na,O e 2 o Na,O 0.17 0.16 0.13
K,0 0.25 0.20 oD K,O 0.00 0.00 0.02
BaO 0.02 s 0.00 Total 99.91 99.76 99.99
Total 100.01 99.98 100.03 Si 1971 1.964 1.906
S 5 855 >, 5427 Ti 0.000 0.002 0.000

: AV 0.014 0.034 0.012
Ti 0.000 0.000 0.000 ALY 0,000 0,000 0.000
Al V. 1.345 1.548 Fe?* 0218 0.108 0.006
Fe 0.014 0.009 0.017 Fei 0.056 0.047 0.186
Fe** 0.000 0.000 0.000 Mn 0.006 0.025 0,029
Mn 0.000 0.000 0.000 Mg 0.744 0.833 0.853
Mg 0.005 0.001 0.001 Ca 0.979 0.976 0.998
Ca 0.139 0.372 0.593 Na 0.012 0.012 0.009
Na 0.805 0.625 0.413 K 0.000 0.000 0.001
K 0.014 0.012 0.006 Cations 4.000 4.000 3.999
Ba 0.000 0.000 0.000 Wollastonite 50.178 47.791 48.174
Cations 4.980 5.004 5.005 Enstatite 40.691 43.616 41.197
Albite 84.000 61.900 40.800 Ferrosilite 9.131 8.592 10.629
Anorthite 14.500 36.900 58.600 Fett 0.227 0.115 0.007
Orthose 1.500 1.200 0.600 Mg# 0.773 0.885 0.993
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Sample No. 31 31 31 31 31 31 Sample No. 33 33 33
Analysis Point 91 92 88 87 89 93 Analysis Point 16 17 19
Mineral Type  Pyrrhotite  Pyrrhotite Rutile  Sphene  Sphene  Sphene SiO, 47.13 47.48 47.29
Si0, 4.99 6.30 0.00 2995 3047 3067 TiO, 0.84 0.93 0.86
TiO, 0.03 0.00 9441 3796 3775  33.90 ALOs 827 773 747
*

ALO; 0.00 0.06 0.00  0.30 0.48 1.88 FeO I 1620 1620

Cr,0 0.00 0.00 0.00
FeO* 75.62 74.92 0.80  0.80 0.72 2.30 s

MnO 1.67 1.83 1.83
MnO 0.00 0.00 0.00  0.02 0.03 0.00

MgO 1241 1286 1321
MgO 0.10 0.14 0.00  0.00 0.01 0.04

Ca0 1020  10.10  10.12
Ca0 0.56 0.42 048 2795 2774  27.96

& Na,O 161 1.51 1.43

Na;0 0.05 0.04 001 0.0l 0.00 0.01 K,d 0.29 019 0.2
K,O 0.02 0.05 001 0.0l 0.00 0.33 Total 0879 9883  98.64
BaO 0.01 0.01 317 0.00 0.00 0.00 S 5 6 6D
Total 81.38 81.94 98.88 96.99 97.21 97.09 Ti 0.090 0.099 0.092
Si 0.000 1.011 1.023 1.037 AlY 1.275 1.258 1.249
Ti 0992 0963 0953 0.863 AlY! 0.114 0035  0.000
Al 0.000 0012 0019 - 0.075 Cr 0.000  0.000  0.000
Fe?* 0.009 ©0.023 0.020 0.065 Fe?* 0.590 0.420 0.306
Fe** 0.000 0.000.  0.000  0.000 Fe¥' 1365 1504  1.618
Mn 0.000 0.001 0.001  0.000 Mn 0202 0220 0.221
Mg 0:000 0.000  0.000  0.002 Mg 2640 2722 2797
Ca 0.007° 1.010 0998  1.013 Ca 1559 1537 1.540

Na 0446 0415 0394
Na 0:000 0.001  0.000  0.001

K 0.052 0034  0.041
K 0.000 0.000 0.000 0.014 _

Cations 15.057 14.985 14.975
Ba 0.000 0.000  0.000  0.000

Fe#t 0.183  0.134 _ 0.099
Cations 1.008 3.021  3.014  3.070

Mg# 0.817 0866  0.901
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Sample No. Nabl1-25 Nabl-14 Nab1-34 Nabl-6 Nabl1-4 Nabl-10
Rock type Rhyolite Dacite Dacite Andesite Andesite Andesite
wt%
Si0, 72.6 67.7 63.8 62.8 61.2 59.33
TiO, 0.16 0.36 0.45 0.5 0.5 0.52
ALOs 12.6 14.2 16.6 14 17.12 17.6
Fe,O5* 1.12 3.87 1.68 5.1 5.44 6.7
MnO 0.02 0.04 0.08 0.06 0.2 0.2
MgO 0.37 1.02 1.83 1.2 1.4 1.4
CaO 1.86 3.18 7.96 6 6.1 7.05
Na,O 32 3.5 49 5.6 4.55 495
K0 431 3.2 0.69 0.61 0.6 0.57
P,0s 0.02 0.06 0.18 0.26 0.23 0.25
Cr,03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
LOI 0.45 0.53 0.61
Total 96.8 97.6 98.8 96.14 97.35 98.6
ppm
Ni 11 8 5
Co 2 53 1.5 75 68 38
\% 19 41 49 20.7 253 26
Cu 29 14 15
Zn 14 25 19 42.75 38.7 41
Sn 2 1 2 1 0.5 0.66
A\ <1 <1 <1 <1 <1 <1
Mo <2 <2 <2 <2 <2 <2
Rb 64.8 53.8 12.7 4.51 4.16 2.85
Cs 0.7 0.7 0.2 1.92 1.5 1.4
Ba 590 570 190 90.4 275 375
Sr 260 270 660 421 632 635
Ga 9 12 16 14.7 15.21 15.7
Ta 0.5 0.5 0.5 0.69 0.47 0.4
Nb 4 4 5 43 4 42
Hf 4 4 4 34 3 3
Zr 80 120 120 115.6 101.3 105
Y 11 12 20 18 18 20
Th 24.9 11.3 7.6 3.8 5.1 52
U 591 2.11 1.92 1.1 1.75 1.46
La 14.6 8.1 21.8 14.12 14.8 16.8
Ce 30.8 14.2 40.3 31.6 35.6 38.2
Pr 333 1.81 4.74 3.8 3.7 435
Nd 10.7 7.1 18.4 16.57 15.96 18.4
Sm 1.6 1.7 3.7 3.6 3 4
Eu 0.34 0.61 0.89 1.15 1.17 1.2
Tl 0.5 0.5 0.5 0.42 0.39 0.34
Gd 1.35 1.77 3.24 3.8 3.66 42
Tb 0.25 0.32 0.59 0.59 0.6 0.65
Dy 1.64 2.1 3.61 3.5 3.46 3.8
Ho 0.37 0.46 0.77 0.74 0.73 0.82
Ag <1 <1 <1 <1 <1 <1
Er 1.28 1.56 2.38 22 22 24
Tm 0.22 0.22 0.36 0.35 0.35 0.4
Yb 1.7 1.6 24 24 2.4 2.6
Lu 0.28 0.29 0.36 0.39 0.4 0.4
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Petrography and geochemistry of volcanic rocks in the east of Nabar
(SW of Kashan) with emphasis on the role of crustal contamination
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Abstract

The studied area is located in the east of Nabar village and southwest of Kashan, a part of the
Urumieh — Dokhtar magmatic arc. The volcanic rocks belonging to Eocene age, are composed
of pyroxene andesites, andesites, dacites and rhyolites. Porphyritic, glomeroporphyric,
microlitic, and sieved textures are the most common textures of these rocks. Plagioclase,
clinopyroxene and amphibole are the predominant minerals in the pyroxene andesites and
andesites, whereas dacites and rhyolites are characterized by the presence of plagioclase,
amphibole, quartz, biotite, and K-feldspar. Inequilibrium textures including embayed
plagioclases and quartz with rounded margins, and oscillatory zoning in the plagioclases, sieved
texture, and dusty rims are evidences of magma mixing. The enrichment in LREE and LILE and
the HREE and HFSE depletion in the chondrite and primitive mantle normalized diagrams point
to calc-alkaline nature of the rocks studied and they are related to volcanic arcs setting. High
ratio of La/Nb (2-4.36) and negative Ti and Nb anomalies in spider diagrams can support crustal
contamination hypotheses-of these rocks. Also, low ratio of Nb/La (0.23-0.5) and high ratio of
Sr/Ce (8.4-19) indicate contamination of parental magma with crustal materials. The rocks
studied are formed from magma which is derived from enriched-mantle with 1-5 percent partial
melting of spinel-lehrzolite.
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